Design and development of solar desalination plant by Thaneissha, Marimuthu
111 
PERPUSTAKAAN UMP 
DESIGN AND DE'i II 111111 II II \JATION PLANT 
0000119314 
THANEISSHA AlP MARIMUTHU 
Thesis submitted in fulfilment of the requirements 
for the award of the degree of 
Bachelor of Engineering Technology in Electrical 
Faculty of Engineering Technology 
UNIVERSITI MALAYSIA PAHANG 
.  
PERPUSTAKAAN 
UNIVERSITI MALAYSIA PAHANG 
NfJ~o~hi4 No. Panggilan FTt.~ 
Tarikh • T If"> 
JANUARY2017 
1 6 AUG 2017 ')..0\ 1-("" 
v.. C.· 
(1 
iv 
STATEMENT OF AWARD FOR DEGREE 
1. Bachelor of Engineering Technology 
Thesis submitted in fulfihnentof the requirements for the award of the degree of 
Bachelor of Engineering Technology in Energy and Environment. · 
I i 
vi 
STUDENT'S DECLARATION 
I hereby declare that the work in this thesis is my own except for quotations and 
summaries in which have been duly acknowledged. The thesis has not been accepted for 
any degree and is not concurrently submitted for award of other degree. 
Signature: ~ 
Name: THANEISSHA AlP MARIMUTHU 
ID Number: TC13012 
Date: OC)) 01' ')0 \1- • 
v 
SUPERVISOR'S DECLARATION 
We hereby declare that we have checked this thesis and in our opinion, this thesis is 
adequate in terms of scope and quality for the award of degree of Bachelor of 
Engineering Technology in Energy and Environment. 
Signature: ~\o 
Name of Supervisor: DR. SAMSON MEKBIB A TNA W 
Position: SENIOR LECTURER, FACULTY OF ENGINEERING TECHNOLOGY, 
UNIVERSITI MALAYSIA PAHANG 
Date: JANUARY 2017 
Signature: 
Name of Supervisor: DR. ROSHAHLIZA BINTI M RAMLI 
Position: SENIOR LECTURER, FACULTY OF ENGINEERING TECHNOLOGY, 
_ ~ ~ ~-· ~~ ~ lJNJVERSITIMI\L~YS~~PAJIA~G~~ ~--
Date: JANUARY2017 
Signature: 
Name of Supervisor: MADAM SITI AISHAH BINTI RUSDAN 
Position: LECTURER, FACULTY OF ENGINEERING TECHNOLOGY, 
UNIVERSITI MALAYSIA PAHANG 
Date: JANUARY2017 
Vll 
ACKNOWLEDGEMENTS 
First of all, I would like to praise God, the almighty for g1vmg me this 
opportunity and granting me the capability to complete my thesis successfully. This 
thesis is done successfully with the guidance and assistance of several people. 
Therefore, I would like to offer my sincere thanks and gratitude to all of them. 
I would like to cordially thank my project advisor, Dr. Samson Mekbib Atnaw, 
and my supervisors, Dr. Roshahliza Binti M Ramli and Madam Siti Aishah Binti 
Rusdan for accepting me to do my final year project under them. I appreciate their warm 
encouragement, thoughtful guidance, critical comments, and correction of the thesis. 
Besides that, I want to express my deep thanks to my team members for the trust, the 
insightful discussion, offering valuable advice and support. 
On top of that, I would like to convey thanks to the faculty (FTEK) for 
providing the laboratory facilities and workshop for this final year project. My sincere 
appreciation also extends to technical assistance in workshop and laboratories for 
guiding and giving advices including essential input for my planning and findings. 
I greatly appreciate and would like to address my unlimited thanks to my family 
for their unconditional support both financially and emotionally all the time. My deepest 
gratitude goes to my family for their spiritual support, love and trust during my study. 
Finally, I would like to thank everyone who had involved in this study either directly or 
indirectly. 
viii 
ABSTRACT 
Water which is crucial to living things on earth is the constituent of the 
environment. Our earth is rich with ocean which is also known as seawater. Yet, water 
crisis has become a serious problem that humanity facing nowadays especially in 
developing countries. Worldwide population expansion and industrial development 
have led to an enormous demand for fresh water supply. Therefore, we developed a 
solar desalination plant which can be the solution for this problem. Solar desalination 
refers to any process that eliminates some amount of salt and other minerals from saline 
water using sunlight. The objectives of this study are to design a low cost point focus 
parabolic solar still (PPSS) made up of non-fragile materials and to minimize the heat 
loss in this prototype by using heat exchanger. Our PPSS also entails of solar tracking 
system to capture the maximum amount of sunlight. The freshwater productivity was 
measured along the evaluation of the impacts of environment and operational 
parameters· which includes solar irradiation, salinity and conductivity in December at 
Gambang, Pahang. The maximum productivity obtained is 170ml of fresh water where 
the average solar intensity for that day was 735.69W/m2• Our productivity is considered 
lower than the existing PPSS due to certain limitations such as weather condition, the 
size of the parabolic dish and absorber. From the results, it is found that the productivity 
of fresh water increases as the solar irradiation increases because the rate of evaporation 
depends on solar intensity and the weather. Finally, the sample has been analyzed 
be:fore and after- the desafiliation- process -to c-ompare ilie-safinftY a.na- conduarvity. 
Through this process, PPSS is proven to be an effective method in reducing the salinity 
and conductivity in seawater. The freshwater obtained can be used for domestic 
·purposes. 
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CHAPTER1 
INTRODUCTION TO SOLAR DESALINATION 
1.1 BACKGROUND OF STUDY 
Living things on Earth depends on the continuous flow of water through 
hydrologic cycle which exists in the form of water vapor, liquid water, and ice. In fact, 
the Earth is often compared to a majestic blue marble because of the presence of water 
on the Earth's surface. This is because 71% of the Earth's surface is surrounded by 
water and the other 29% consists of continents and islands. Precisely, 96.5% of the 
Earth's water consist salty water which can be found in ocean meanwhile the remaining 
3.5% is freshwater from lakes and frozen water locked up in glaciers and the polar ice 
caps (Williams M., 2014). It is estimated that the total volume of water on Earth is 
approximately 1.4 billion km3 whereas the volume of freshwater resources is around 35 
million km3 which is equivalent to 2.5% of the total volume (Gleick P.H., 1993). Figure 
1.1 shows the distribution ofwater on the Earth' s surface. 
Fresh· 
water 30fo 
Saline 
(«ttnS) 
~ 
Earth's water 
Distribution of Earth's Water 
Other 0.9% Rtvers 20fo 
Freshwater 
Figure 1.1: Distribution ofwater in Earth's surface (U.S. Geological Survey, 
n.d) 
2 
Water is a basic need for life where it can be used for many purposes. Therefore, 
provision of water has become a serious issue nowadays. It is undeniable that about 1.1 
billion people in this world are facing water scarcity issue. Especially the developing 
countries find it difficult to get sufficient water for agriculture and economic 
developments. The high rate of population growth and climate change phenomena 
results in higher demand of freshwater supply. On top of that, factors such as· 
industrialization and urbanization also affect the freshwater demand. Anthropogenic 
activities also contribute significantly to freshwater demand. This is due to pollution 
created by human which comes from many sources including run-off, pesticides and 
fertilizers that wash away from farms, sewage system, and industrial waste. 
In order to overcome this problem, desalination method is introduced whereby 
saline water from ocean is converted to freshwater to provide enough potable water. 
Advancement in technologies has come up with many techniques of desalination. 
Precisely, solar energy technologies are among other renewable energy sources that are 
emerging as a potential sustainable energy source for desalination. Solar energy has 
been given priority because it is renewable energy which is naturally replenished and 
will not get depleted due to continuous use. Solar energy is commonly and widely 
implemented because it is free and environmental friendly. There are many use of solar 
energy. For instance, solar energy can be used to produce electricity, water heating 
system and solar cooling including solar desalination. 
Solar desalination is similar to desalination where the saline water is converted 
to freshwater using solar or sunlight in this case. Solar desalination may be a promising 
technology in future because it mainly consumes two sources (saline water and 
sunlight) which can be found vastly in Earth. Countries that received sunlight either for 
long hours or throughout year including Malaysia are encouraged to build solar 
desalination plant because the maximum amount of sunlight can be harvested. In fact, 
solar irradiance is an important factor that needs to be considered before installing solar 
de.salination to measure the capacity of collecting sunlight. Solar irradiation simply 
means the radiation from the sun whereas solar insolation is a measure of incident solar 
irradiation energy received on a given surface area over a certain period of time. Figure 
1.2 shows the world solar insolation map. Based on the Figure 1.2 it is found that most 
of the countries in the world that have higher capacities to use solar applications. 
3 
• 
Figure 1.2: Solar insolation in world map (Maehlum M.A., 2014) 
Over the years, researches have proposed techniques of solar desalination and 
methods to improve the efficiency at the same time cost-effective. There are many types 
solar desalination plants located all around the world which are used either for small or 
large scale depending on the purpose. The two main of solar desalination process 
developed are thermal distillation process and membrane process. The process of 
thermal solar desalination is very simple. In fact, this process also occurs naturally 
where the solar radiation falls on the surface of the sea is absorbed as heat and vaporizes 
the water. The vapour from seawater rises above the surface and the direction is moved 
by winds. Then, this vapour cools down to its dew point where condensation takes place 
and subsequently fresh water precipitates as rain. The thermal distillation systems 
available nowadays are small-scale replicate of this natural process. There are many 
types of solar stills which follow the principle of thermal distillation such as basin type 
solar still, spherical solar still, single-slope solar still, double-slope solar still and etc. In 
addition, use of concentrated solar thermal-desalination plants provides an exciting 
opportunity to build in future for large scale and more efficient desalination plants. 
Thus, the design of energy-efficient and cost effective solar desalination system 
is very important in order to produce maximum output. Besides that, important aspects 
like the durability of the material and purity of water should be taken into account. This 
is because seawater has high salinity content which is not easy to remove. Along the 
-------------------·-·--
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